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(54) FILTER TYPE CATALYST FOR PURIFYING DIESEL EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a filter type catalyst for purifying diesel exhaust gas which improves the 
particulate oxidation velocity. 

SOLUTION: The filter type catalyst for purifying diesel exhaust gas is a ceramic honeycomb structure and has a 
filter main body having a gas inlet port, a gas. outlet port, and the partition wall of a filter, and an exhaust gas 
purifying layer which includes a porous oxide containing a NOX adsorptive agent, an oxidation catalytic material 
carried by the NOX adsorptive agent, and at least a Ce element, at least in the surface of the partition wall of 
the filter on which the gas inlet port is segmented. The NOX adsorptive agent of the exhaust gas purifying layer 
adsorbs NOX at a low temperature and desorbs the NOX at a high temperature, and the desorbed NOX oxidizes 
particulates, and also the porous oxide containing the oxidation catalytic material and the Ce element oxidizes 
the particulates. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CUMMS 



[Claim(s)] 

[Claim 1]A ceramic honeycomb structured body comprising: 
A gas stream ON hole. 
An effluence-of-gas hole. 

A filter body with a filter barrier which divides this gas stream ON hole and this effiuence-of-gas hole, and 
serves as a filter in the case of gas stream Tooru. 

A porosity oxide which contains Ce element at least with NO x adsorbent and oxidation catalyst material 
supported by this NO x adsorbent in a field of this filter barrier which divides this gas stream ON hole at least. 

[Claim 2]The filter type catalyst for diesel emission gas purification according to claim 1, wherein oxidation 
catalyst material supported by said NO x adsorbent is the precious metals. 

[Claim 3]The filter type catalyst for diesel emission gas purification according to claim 2, wherein said precious 
metals are at least one sort chosen from Pd and Pt. 

[Claim 4]The filter type catalyst for diesel emission gas purification according to claim 3, wherein said precious 
metals are colloid. 

[Claim 5]The filter type catalyst for diesel emission gas purification according to claim 4, wherein said precious 
metals are Pd-Pt compound colloid. 

[Claim 6]The filter type catalyst for diesel emission gas purification according to any one of claims 1 to 5, 
wherein said exhaust gas purifying layer contains further oxidation catalyst material supported by said porosity 
oxide. 

[Claim 7]The filter type catalyst for diesel emission gas purification according to claim 6, wherein oxidation 
catalyst material supported by said porosity oxide is a transition metal. 

[Claim 8]The filter type catalyst for diesel emission gas purification according to any one of claims 1 to 7, 
wherein at least one sort chosen from La, K, and Ca is added by said NO x adsorbent. 

[Claim 9]The filter type catalyst for diesel emission gas purification according to any one of claims 1 to 8, 
wherein said exhaust gas purifying layer contains further at least one sort chosen from an alkaline metal, 
alkaline-earth metals, and a rare earth element. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the catalyst for diesel emission gas purification which purifies 
the detrimental constituent in exhaust gas while carrying out the collection of the particulate (particulate matter) 
contained in the exhaust gas from a diesel power plant. 
[0002] 

[Description of the Prior Art]About a gasoline engine, the detrimental constituent in exhaust gas is decreasing 
certainly by severe regulation of exhaust gas, and progress of the art in which it can be coped with. However, 
about the diesel power plant, progress of art is also behind also in regulation from the unique situation that a 
detrimental constituent is discharged as a particulate (particulate matter: sulfur-systems particles, such as 
carbon particles and sulfate, the amount hydrocarbon particles of polymers), compared with the gasoline engine. 
[0003]As a diesel-particulate filter for diesel power plants currently developed by the present, it roughly divides 
and the trap type diesel-particulate filter (wall flow) and the diesehparticulate filter (straight flow) of the open 
type are known. Among these, as a trap type diesel-particulate filter, the ****** type honeycomb body made 
from ceramics (diesel particulate filter (referred to as DPF below)) is known. This DPF divides the gas stream 
ON side cell which carried out the weather strip of the opening of the cell downstream end of a ceramic 
honeycomb structured body, the effluence-of-gas side cell which carried out the weather strip of the opening of 
a cell upstream end, and the gas stream ON side cell and the effluence-of-gas side cell, and has the cell 
partitions used as the filter in the case of gas stream Tooru. 

Discharge is controlled by filtering exhaust gas by the fine pores of cell partitions, and catching a particulate to 
cell partitions. 

[0004] Furthermore, in recent years, a coated layer is formed in the cell partitions of DPF from alumina etc., and 
the continuously regenerating DPF which supported the oxidation catalyst of platinum (Pt) etc. to the coated 
layer is developed. Since the caught particulate oxidizes and burns at low temperature comparatively according 
to an oxidation catalyst according to this continuously regenerating DPF, DPF is renewable by burning a 
particulate continuously with catching simultaneously with catching. There is an advantage that this continuously 
regenerating DPF has small heat stress which acts on DPF since it can burn while there are little catalytic 
reaction's arising at low temperature comparatively and particulate collection volume, and breakage by heat is 
prevented. 

[0005]Various things are known as such a continuously regenerating DPF. For example, the catalyst monolith 
object and DPF which make NO x generate from exhaust gas are independently provided in JP,3012249,B, A 

catalyst monolith object is arranged on the filter upper stream, and the particulate stripper which oxidizes the 
particulate caught by downstream DPF by NO x produced there is indicated. The coat of the oxidation catalyst 

which supported the platinum metal to the alkali earth metal oxide is carried out to DPF, and the particulate 
continuation oxidation filter using the reaction between the solid-solids which happen between a particulate and 
catalyst metal is indicated by JP,7-106290,B. 

[0006]However, still in such a continuously regenerating DPF, the particulate oxidation rate was not enough. 
[0007] 

[Problem(s) to be Solved by the Invention]This invention was made in consideration of the above-mentioned 
situation, and an object of this invention was to acquire the filter type catalyst for diesel emission gas 
purification which raised the particulate oxidation rate. 
[0008] 
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[Means for Solving the ProblemlA filter type catalyst for diesel emission gas purification of this invention which 
solves said technical problem, Are a ceramic honeycomb structured body and A gas stream ON hole and an 
effluence-ol^gas hole, A filter body with a filter barrier which divides this gas stream ON hole and this 
effluence-of-gas hole, and serves as a filter in the case of gas stream Tooru, In a field of this filter barrier which 
divides this gas stream ON hole at least, it has an exhaust gas purifying layer containing NO x adsorbent, 

oxidation catalyst material supported by this NO x adsorbent, and a porosity oxide which contains Ce element at 

least. 

[0009]An exhaust gas purifying layer which constitutes this diesel exhaust gas filter type catalyst, It is desorbed 
from NO x at an elevated temperature, NO x adsorbent which constitutes the exhaust gas purifying layer adsorbs 
NO x at low temperature, NO x from which it was desorbed oxidizes and removes a particulate, and it is returned 
to N 2 and NO x is purified. 

[0010]As for oxidation catalyst material supported by the above-mentioned NO x adsorbent, it is preferred that it 

is the precious metals, and, as for these precious metals, it is more preferred that it is at least one sort chosen 
from Pd and Pt. And as for the above-mentioned precious metals, it is preferred that it is colloid, and, as for the 
above-mentioned precious metals, it is preferred that it is Pd-Pt compound colloid. 

[0011]An oxide containing Ce element, multiple oxides, and those mixtures can be used for a porosity oxide 
which contains Ce element at least. And it is preferred that oxidation catalyst material says metal with oxidation 
catalyst ability, such as the precious metals and a transition metal, and at least one sort chosen from an alkaline 
metal, alkaline-earth metals, and a rare earth element with oxidation catalyst material is contained in an exhaust 
gas purifying layer. 

[0012]As for oxidation catalyst material supported by the above-mentioned porosity oxide, it is more preferred 
that it is a transition metal, and it is still more preferred that at least one sort chosen from La, K, and Ca is 
added by the above-mentioned NO x adsorbent. 

[0013] 

[Embodiment of the Invention]The filter type catalyst for diesel emission gas purification of this invention has a 
filter body and an exhaust gas purifying layer. 

[001 4]A filter body is a ceramic honeycomb structured body, and has a gas stream ON hole, an effluence-of-gas 

hole, and a filter barrier that divides these and serves as a filter in the case of gas stream Tooru. 

[001 5]A ceramic honeycomb structured body consists of a cell complex of the shape of a nest of the bee which 

has a cell diameter about 31 - 62 cells/cm 2 here, a cell hole is surrounded by a filter barrier and each cell of this 
cell complex is formed. A filter barrier has 0.15 mm - about 0.43 mm of wall thickness. 
[001 6]It is the cell hole which the cell upstream end which a gas stream ON hole is a cell hole used as the 
entrance at the time of exhaust gas invading into a filter body, and is located in the exhaust gas upstream 
carried out the opening, and the weather strip of the cell downstream end located in the exhaust gas 
downstream was carried out, and was embarrassed. An effluence-of-gas hole is a cell hole used as the exit of 
exhaust gas, when exhaust gas circulates a filter body, and it is a cell hole in which the weather strip of the cell 
upstream end was carried out, it was embarrassed, and the cell downstream end carried out the opening. The 
exhaust gas which invaded into the filter body from the gas stream ON hole passes a filter barrier, is purified and 
is discharged from an effluence-of-gas hole. 

[0017]The filter body can use what is formed with heat-resistant ceramics and made by the conventional 
methods, such as extrusion molding. Commercial DPF made from honeycomb type ceramics can also specifically 
be used, and the heat-resistant ceramics raw material generally used can be used as a raw material. 
[0018]The exhaust gas purifying layer of this invention is provided with the following. 

It is formed in the field of a filter barrier which divides a gas stream ON hole at least, and is a porosity oxide. 
Oxidation catalyst material. 
NO x adsorbent. 

[0019]The oxidation catalyst layer with which the exhaust gas purifying layer could also take one layer system in 
which the catalyst bed of one layer containing a porosity oxide, oxidation catalyst material, and NO x adsorbent 

was formed, and oxidation catalyst material was supported by the porosity oxide, The multilayer structure more 
than two-layer [ by which NO x adsorbing catalyst layer with which oxidation catalyst material was supported by 
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NO x adsorbent was laminated ] can also be taken. 

[0020]An oxide, multiple oxides, and these mixtures can be used for a porosity oxide including Ce element at 
least. The porosity oxide can support oxidation catalyst material and can form an oxidation catalyst layer. As for 
the porosity oxide having contained Ce, itself oxidizes a particulate. 

[0021] Although the oxidation catalyst material supported by the porosity oxide can be used as metal with 
oxidation catalyst ability, such as transition metals, such as the precious metals, such as Pt, Pd, and Rh, Fe, Co, 
Mn, nickel, it is preferred to consider it as a transition metal. 

[0022]In addition to such oxidation catalyst material and a porosity oxide, to an exhaust gas purifying layer as a 
NO x occlusion material, The thing which is chosen from alkaline metals, such as K, Na, Li, Cs, Ba, Ca, La, and Y, 

alkaline-earth metals, and a rare earth element and which include a kind at least and gives a NO x occlusion 

reduction catalyst operation is also preferred. 

[0023]As for an exhaust gas purifying layer, it is preferred to carry out the coat of per [ 50-300g ] 1 I. of filter 
bodies. If it increases more than this, the pressure loss of a filter will go up, and if it becomes less than this, the 
activity of a catalyst will fall. 

[0024]NO X adsorbent has a thing with basicity, such as ZrO £ , zeolite, a spinel, and MgAI 2 0 4 , or acid and basic 
both sexes, and what adsorbs NO x in a low temperature region and is desorbed from NO x by a pyrosphere can 
be used for it. For example, Zr0 2 has the characteristic which adsorbs NO x in a room temperature -300 ** 
temperature region, and is desorbed from NO x in a temperature region (300 ** - 400 **). By reference, NO x 
desorption characteristic of Zr0 2 is shown in drawing 1 . 

[0025]It is preferred to add at least one sort of La, K, and Ca to NO x adsorbent. Adding especially to Zr0 2 is 
preferred. The endurance of NO x adsorbent improves by adding La, K, and Ca. 

[0026]It is preferred to use the precious metals with oxidation catalyst ability, such as Pt, Pd, and Ag, as 
oxidation catalyst material supported by NO x adsorbent. For example, since it has NO x adsorption capacity in 

itself, it is preferred [ Pd ] to use Pd, when NO x adsorption capacity wants to improve further. As for this 

oxidation catalyst material, it is preferred to use in the state of either [ one sort of] the ammine system Pt or 
nitric acid Pd and two sorts of mixtures, and it is still more preferred to use in the state of the colloid Pt, Pt-Pd 
compound colloid or Pt colloid, and the mixture of nitric acid Pd. 

[0027]Pt and Pd of colloid are supported with the state near a metal. For this reason, this Pt reaches, and since 
it can avoid the fault to which it oxidizes and catalytic activity falls even when it is exposed by calcination etc. 
under high temperature service after Pd was supported, it can hold higher activity. 

[0028]The example of the particulate oxidizing form voice by the oxidation catalyst material and NO x adsorbent 

in an exhaust gas purifying layer of this invention is shown in drawing 2 . The particulate in exhaust gas flows into 
a filter body through the gas stream ON hole 1 from a cell upstream end, and is caught on the filter barrier 2. On 
the other hand, oxidation reaction is promoted by the catalysis of the oxidation catalyst material of the exhaust 
gas purifying layer 3, and NO in exhaust gas serves as N0 2 by it N0 2 generated here is adsorbed by NO x 

adsorbent in a low temperature region, and it is desorbed from it by a pyrosphere. A particulate is oxidized and 
burned by N0 2 from which it was desorbed working as a gas oxidizer which oxidizes a particulate, reacting to a 

particulate, and generating N 2 and C0 2 . N 2 and C0 2 which were generated here pass a filter barrier along with a 

gas flow, and are discharged from an effluence-of-gas hole. 

[0029]Under high temperature service, oxidation catalyst material promotes the particulate which touched the 
metal which has oxidation catalyst ability, and the reaction which generates 0 2 to C0 2 , and oxidizes and burns a 

particulate. The porosity oxide having contained Ce also oxidizes a particulate. With the heat generated at this 
time, the activity of oxidation catalyst material increases further and its particulate oxidation combustion 
efficiency improves. 

[0030]When NO x occlusion material is contained in an exhaust gas purifying layer and NO x occlusion reduction 
catalyst operation is given here, oxidation catalyst material, The oxidation reaction which generates NO x from 
NO is promoted, and occlusion of the generated NO x is carried out to NO x occlusion material under air-fuel 
ratio lean atmosphere, and it is desorbed from it under an air-fuel ratio rich atmosphere. NO x from which it was 
desorbed at this time also serves as a gas oxidizer which oxidizes a particulate. 
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[0031 ]In the low temperature region where particulate continuation oxidation is hard to be performed, NO x 

adsorption layer is adsorbed by NO x adsorbent and it is desorbed from N0 2 generated from NO in exhaust gas 

by this composition in the high temperature region where particulate continuation oxidation is easy to be 
performed. N0 2 from which it was desorbed participates in particulate oxidation as a gas oxidizer. By this, the 

filter catalyst for diesel emission gas purification of this invention can use efficiently N0 2 generated from NO in 

exhaust gas. 

[0032]Since oxidizing power is larger than 0 2 , N0 2 of using N0 2 as a gas oxidizer is effective in particulate 
oxidation reaction here. 

[0033]When N0 2 which is a gas oxidizer, and a particulate distance raise a particulate oxidation rate in the 

nearer one, they are advantageous. In this invention, since [ particulate ] the neighborhood ****s dramatically, 
the time from N0 2 generating to particulate oxidation is shortened, and, as for N0 2 from which it is desorbed 

from NO x adsorbent, a particulate oxidizes easily efficiently. In this invention, since NO x adsorbent, oxidation 

catalyst material, and the porosity oxide containing Ce adjoin and temperature and the generated gaseous 
transfer are promptly performed between each, a particulate oxidation rate improves. In this invention, both the 
oxidation catalyst reaction between solid-solids and the oxidation reaction between solid-gases can be used by 
having used the gas oxidizer which consists not only of the solid acidHzed catalyst which consists of oxidation 
catalyst material as an oxidizer but of N0 2 which burns a particulate. Particulate oxidation reaction is performed 

by higher frequency by this. 

[0034](Operation of an invention) In the exhaust gas clarifying filter type catalyst concerning this invention. The 
NO x adsorbent which constitutes an exhaust gas purifying layer adsorbs NO x at low temperature, it is desorbed 

from NO x at an elevated temperature, and while NO x from which it was desorbed oxidizes a particulate, 

oxidation catalyst material and the porosity oxide which contained Ce further also oxidize a particulate. 
[0035] 

[Example]Hereafter, an example and a comparative example explain this invention concretely. 

The filter type catalyst for diesel emission gas purification of <example> this example has a filter body, the 

oxidation catalyst layer formed in the filter body, and NO x adsorbing catalyst layer formed on the oxidation 

catalyst layer. 

[0036]Commercial DPF made from honeycomb type cordierite was used for the filter body. This filter body is 30 
mm x 30 mm of sections, and a thing 50 mm in length, and is a capacity of 35 ml, 304.8 micrometers of wall 

thickness, 60% of porosity, and cell density 47 cells/cm 2 . 

[0037]An oxidation catalyst layer contains Ce0 2 with a mean particle diameter of 0.1 micrometer and Fe as 

oxidation catalyst material as a porosity oxide. This oxidation catalyst layer is formed in the filter barrier which 
divides the gas stream ON hole of a filter body, holds 150g per capacity of 1 I. of a filter body of Ce0 2> and holds 

5g per capacity of 1 I. of a filter body of Fe(s). 

[0038]NO X adsorbing catalyst layer contains Zr0 2 as NO x adsorbent, and the Pt-Pd compound precious metals 
as oxidation catalyst material. This NO x adsorbing catalyst layer is formed on an oxidation catalyst layer, holds 
120g per capacity of 1 I. of a filter body of Zr0 2 , and supports Pt and every 1g per capacity of 1 I. of a filter 
body of Pd. 

[0039]The manufacturing method of the filter type catalyst for diesel emission gas purification of an example is 
shown below. 

[0040]Commercial DPF made from honeycomb type cordierite was prepared as a filter body. And the solution 
containing 40 % of the weight of Ce0 2 powder with a mean particle diameter of 0.1 micrometer was prepared, it 

poured in into the gas stream ON hole of said filter body, and Ce0 2 was made to hold on the inside and the 

surface of a filter barrier by carrying out vacuum suction from an effluence-of-gas hole after that Then, the 
filter barrier was made to support Ce0 2 with drying at 120 ** and calcinating for 120 minutes at 500 **. 

Subsequently, Fe solution was prepared. Where this solution is held in temperature of 90 **, the filter was 
dipped, and Ce0 2 of the filter barrier was made to support Fe. Then, it was made to dry at 120 **, it calcinated 

for 1 20 minutes at 500 **, and the oxidation catalyst layer was formed. 
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[0041]Subsequently, after preparing the solution containing 40 % of the weight of Zr0 2 powder and making it hold 
to the oxidation catalyst layer of a filter barrier like the above, it dried at 120 **, it calcinated for 120 minutes at 
500 **, and Zr0 2 was made to support on an oxidation catalyst layer. After preparing the Pt-Pd compound 
precious-metals solution which consists of the colloid Pt and nitric acid Pd and making Zr0 2 support like the 
above, it dried at 120 **, it calcinated for 120 minutes at 500 **, and NO x adsorbing catalyst layer was formed. 

[0042]By the above method, the filter type catalyst for diesel emission gas purification of the example was 
acquired. The filter type catalyst for diesel emission gas purification of this example is [ for using it for the 
evaluation test of the particulate oxidation rate mentioned later ] small. 

The filter type catalyst for diesel emission gas purification of a Comparative example> book comparative 
example is what did not perform the process of forming NO x adsorbing catalyst layer among the manufacturing 

processes of the filter type catalyst for diesel emission gas purification of an example, and other remaining 
portions are the same as an example. That is, the filter type catalyst for diesel emission gas purification of this 
comparative example has the same filter body as an example, and the oxidation catalyst layer formed in the filter 
body. An oxidation catalyst layer contains Ce0 2 as a porosity oxide, and Fe as oxidation catalyst material. 

[0043]<An examination and evaluation> The evaluation test of the particulate oxidation rate was done using the 
particulate generator about the filter type catalyst for diesel emission gas purification in said example and the 
comparative example. 

[0044]First, each diesel exhaust clarifying filter type catalyst of the example and the comparative example was 
attached to the particulate generator, 20% of 0 2 and 3% of H 2 0 and 600 ppm NO were contained, and the gas 
made into 100% in N 2 was circulated for 30 minutes at 100 **. After 30 minutes pass, carry out temperature up 
of the temperature to 350 ** in N £ , and after temperature is stabilized, contain 20% of 0 2 , and 3% of H 2 0, and 
PATIKYUTO is added into the gas made into 100% in N 2 , Said each diesel exhaust clarifying filter type catalyst 
was circulated. 

[0045]At this time, for the filter type catalyst for diesel emission gas purification of an example and a 
comparative example. By making about 1 g [ per capacity of 1 I. of a filter body ] particulate catch beforehand, 
increasing the quantity of a particulate little by little from a small quantity after an appropriate time, and adding 
after an appropriate time. The particulate addition and combustion amount changed into the state which a 
pressure loss makes neither rise nor reduction equally where the pressure loss balanced. 

[0046]The particulate oxidation rate in the filter type catalyst for diesel emission gas purification of the example 
in the state where this pressure loss balanced, and a comparative example was measured. 

[0047]It hour [ in the filter type catalyst for diesel emission gas purification in the state where the pressure loss 
balanced / 1 ] (h) Hit, and particulate oxidation quantity of per capacity 1L of a filter body was made into the 
particulate oxidation rate. The capacity of the filter body expresses the quantity of Takashi of a filter body. 
Particulate inflow (g/h-L) to the filter type catalyst for diesel emission gas purification when, as for a particulate 
oxidation rate, Ma= particulate oxidation rate (g/h-L), e= particulate collection (%) and efficiency, and M= 
pressure loss balance 

Ma=e-M is satisfied when a definition is given. 

[0048]The particulate oxidation rate of the filter type catalyst for diesel emission gas purification of an example 
and a comparative example called for by the above experiment is shown in drawing 3 . The particulate oxidation 
rate of the filter type catalyst of the example which made NO x adsorption layer form on an oxidation catalyst 

layer for diesel emission gas purification improved about 30% rather than the filter type catalyst for diesel 
emission gas purification of the comparative example in which only the oxidation catalyst layer was made to 
form. This by being desorbed from N0 2 by which Zr0 2 of NO x adsorbent was adsorbed in the temperature region 

where particulate continuation oxidation is easy to be performed, Generated N0 2 works efficiently as a gas 
oxidizer in particulate oxidation reaction, and is considered that the particulate oxidation rate improved. 
[0049] 

[Effect of the Invention]According to the filter type catalyst for diesel emission gas purification of this invention, 
it becomes possible by oxidizing a particulate, using NO x in exhaust gas efficiently to raise a particulate 

oxidation rate. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a graph which shows NO x desorption characteristic of NO x adsorbent. 

[Drawing 2] It is an explanatory view which expresses the example of the particulate oxidizing form voice by the 
oxidation catalyst material and NO x adsorbent in the filter for diesel emission gas purification of this invention in 

[Drawing 3]I t is a graph which shows the particulate oxidation rate of the filter type catalyst for diesel emission 
gas purification of an example and a comparative example. 
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h fWtt^ft 1^5% * * C i 3^ 6 . DPFCC 

[0005] cdoatftasns^DPFiurtt. 

ftfcCD3&^D6nr^-5o Wttt#tt3 0 1 2 2 4 
«CCtt % SW^*>6NO,*^l5S3-l*ai!B»*yy^«: 
iDPFi*»iJ^5Cta:^ ftBI*^y^(**7^^drJ: 
iftOCSBL, ^Ct^D/cNO^C^^tT^DPFt 

M»*««3&sBB7SSnr^5. »a¥7- 1 0 6 

2 9 0#^$RCC«, T^* »;±S^«K<t%tC&^^ 
R^i^L/fcffit^bMffl^DPFCCri^hL, ^'^>f + a 

[0 00 6] U^U, C©J:9ftaSHKfeS;DPFte*j 

«ft^^>/c 0 
[0007] 

[»«3WJW«L/J:Oi-r*8IIW] *»M«±flB*t»** 
[0008] 
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tit, m^^mx^m^^mmi^mo, xxmm 

£. 10 
[0009] c©fw -ifjmxzy <)i>%$MM%m 

[0010]*^ ±BNO JI »3W!lK:lffl*StifcKft 

«u> ±ie«^Pi«Pd-p ts^^P-f f-c 20 

[0 0 11] Sfcfc, 4>ft< i*>Ce7C**^r«cS 
£?LKIMb»tt> Ce5aR**tfBMb8L *£BWfe»*f 
^^tlfeOfi^ft^rffll^Ci^**. fit, Rfc 

[0012] ±j&j\Mm<mKW»$tiiLmtmttt 

a»^K"C*SCi^J:D»*L< 1 ±IBNO x eK 30 
*PJlttS k La, K, Cafr6««ft*4>&< tfc 11 
**»JDS*ar^4C <t#§ 6*c£f£ Ll>„ 
[0013] 

[0014] 7 j)l>$*mz-Zy 5 z^-U&fflm 

r^^T, tj^mxnt, iixmmnb. cn&*Kii 

40 

[0 0 1 5] CCrHz^S ?*^~#A«£ft;tt, 3 1 
-6 2 c e 1 1 s/cm^BO-feiHiWfi!*©* 

■fe;l>tt-fe;l/?L#:7 ^^^PBfiCCJ:orH*nr^fiR3n 
£„ :M^#»K»0. 1 5mm-0. 4 3mmllSO 

[0016] tfclfxmjlti*. 9*fXtfi7 4 >\>%% 



«fH2 0 0 3- 1 90 7 9 3 
4 

**A?L3$»67 -f;^*#KttAbfc9fW»^ ^£ 
[oon]7 ^;b^*ft«H^tt42^5 ->nrff^ 

AWT?**. ^ftfWKUiTURO^^^AM-fe^S 

[ooi8] **w©SM/*i*fbJBtt> y 4 fczmmo 

[0019] mxxmm\*. ^jimmitmtmmm 

fit NO.ftftffl&edtr l l B 

[ 0 0 2 0 ] j£?LKBKb%tt> 4>&<ifcCe7C**£ 

*?LKBWfc»W, »Hbjtt«#«a#LT 
StfbSMJf C i #r * &. C e *^«^7L 

[0021] ^Mif»(ciiM$n^W[:i«mt 

Pt, Pd, RhfOt^I*, Fe, Co, Mn, N 

Na, Li, Cs. Ba, Ca, La, Yt&E<D7)\ti3 

[0 0 2 3 ] BM/xiMbBtt. y 4 1 T J v bJl 

tz<t*Z>t *B»<Offitt30ifiTr ^> . 
[0 0 2 4] NOxffSiR ZrO a , h, X 

b*^;u, MgA 1 ,o 4 tf©*attt*fipofc(o*^aitt 
t nwtN o x ^wtri) ^o^mt?^ m 

KZrO^S, 0 0 e C(Dtaa^-CNO x ^®» 

U 3 0 0 a C-4 0 0°COiaafe5rNO x ^JWfiT-5# 
tt*J#-P. Z rO a ONOxKlSt#tt%BIl 

[0 0 2 5 ] ^/c, NOxRfWJfcLa. K, Ca(D4> 

tcmm-Tzztimtbi,*. La, k, ca*asjp-r& 
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[0026] NOMmttcm&ztizmitimwtL 
tit pt, pd, Aetj:£omymm*&o*&m 

*htel>»£«P d *fllt>* C <t #Jff* LA>„ 3 
fbftHiWtt. 7>5>*P tfc<fcOT^Pd©£5&*» 

i a * * ^ « 2 aos^oflM-c m ^ctw*u 

KBPt3P-f FiiWKP d om&W<DVi1SSfcm^Z 
[0 02 7 ] nn^ Ftfcop t *Pdtt^#;wcfi(/>tR 

tt. BW *HKbJi 3 <DMfLS««»cD^^fflCc^ ,>Ti£ 
{bKJSjWBjtShNO^ftS. CCXgJ&btcNO 

T»W*3ti*. KIBLfcNO^^+^U-F* 
»Mb3«*»fl«Wbffl<hl,T«*> ^f^^U-hi 
SjSbTN^CO^Sr^fiErSCi^^-f F 
*Mfb-ttjR3tt&. CCT?Ml/cN^C0 2 (t # 

*8fc*iK:?BoT y a frZMmZMAhxrtxWLmiJ: 0 

[oo29] titrnmrntits Mum^rvmmm 

fbM^OffittttS Steffi* 9 v Afw^U-FOffi 
[0 0 3 0] ccr, »#x»{b»ccNOx««**3&** 

fb«j«tt», N0^6NO,«r^fiJE-rSM{bSl£*igit 
0, 0 X i^Bb 'J - >f ISTtN O x tl 

^IttlH3tl/cNO x *>*/c>'^^^^U-F^b3# 

l>{Sl»«tt«K*l»rtt. NOx"R»fflKcJ:orNOx!R 
aWSHORtfSft, * F$fitt«fb#fT*>4'iS 

fffli0r^^-/^aU-F©BMb*cRI4TS. CCDCi 
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te<£ *) , ♦aBH©^-/ ~^;M^#*itKbffl:? -y ;i/*ftBK 
[0 0 3 2] CCrNO a «0, <fcf3*>»fb*^*^/c 

* FMfbSJ£fc:*5C»r^8ir*s. 

[0 0 3 3 ] 3 6*c> jRfttWbffjrASNO.i^-f 

* a U- F ©B«ttiffiC^3&«/f f - -f * » U - FMibSIS 

*Wj±3*s±rw«r*a. no x ^S 
**<iMt3tiat>. no x ^#j± 

^{t^tfiCe^^^?L«ffifb«i^Kgb, **i 

ft£/c&, ^-f+auu-FWbaut^ftii-rs. *fc 

*»!8ttt, ^^**u-F*iB«3#&lWb»iL 
20 fbJWKKlS^ Hft-«ftlB<DM{bHJE©W**fli^* 

fbrac** J: o*i»«wrefftons. 

[0 034] ##9ifc«*gf#*«HbflB 
^^^MUim SWxjWbWfcflWE-f&NOxR 
IfiW^ffija'CNO.SrlBaH/, ffifflrNOx*IHIiU n 

fc. ^bM«tt> 3 6«c«Ce*^^?LRiWb»«> 

^^^u- FtiMtrra. 

[0035] 

so [XJfeft] OT, ^WRVtbWWICciO^ftWt** 
<*»W>*««i«of t ^ — tfJH**f*HKbfli:7 * to* 

[0 0 3 6 ] ^m<D^~t>*8L*~V> 
F*tDPF*JB^fc. C ©7 »r® 
3 0 mmx 3 0 mm, ^5 0mm(O^t*-ot, 
S35mK S£ff3 0 4. 8 /xm, M?L*6 0%, ^ 
40 SS4 7 c e 1 1 s/cm 2 -C£>£ 0 

[0037] mmmm^^mmimt bx*mtm 

0. 1 ymCDCeO^, mimtffittLXOF e £Z 
tStto COBMbftBWitt, ^-fJV^*#<0^«A?L* 
M*&7^i>*IB»c#fl53ft. CeO,^^;^ 
1 V ? 1 5 0 gfi8?l/. Fe£7 

^JU 1 U » FJl/*fc0 5 

[0 03 8]^/c ( NOiRttJttffiRB. NO x ««W<fc 
UrCDZrOji, iMHMibT(DPt-Pd?I^ 

*&mtz^t* 0 ccDNo,MHHm». ffiib«[«ii 

50 ±{cJBflE3ti, Zr O,*? <*Jb l «; ^ F 



1 2 0 g&m U PtiJ^Pd^-zW* 

c o o 3 9 ] MTicw&fflo)? 4 -vmwmitm-y 

[0 040] V -{iI/5r*ftil/riUJR©^-*Aa[3- 
i;*7^h»DPF§ffllUfe ^It^fiiO. 1 
amOCe0 1 »*4 0««%**Oigp«*lttlO, W 

»a?La>&JGBBBI'rSC tCC J; 5 C e 0 2 £7 * 
WiS<Z)rtSR*5j:c;*ffltC«^S-ttft:. COf*. 1 2 0 V 10 
rtSJSU 5 0 O'CTl 2 0»ffljffiiSt4Cit?7^b 

MLtCo c <D®m*s.B. 9 o -cicm* btdmx ? 

Fe*7*^*HM©CeO,K:liSS-tt 

[0 04 1] Z r 0 2 *fr^4 0fi«%*$tf« 

ffifJS#fcf& l2 0VX$mb, 5 00W120» 

tc, 3D>f FP t*J:OTBKPd*6tt*P t-Pd« 
£it^^$»ItlU »K£H«KcZrO,fctB$3 

L/T n o x vmimm zj&m l ^. 

[0 04 2 ] JH±<D^rffi(C J: 5 , ^QfcW©? 8 4 — fef^Sf 

<tb«W>*tt«W©f t -f —tfA.»^*Wt«7 ^ 30 

nm<DWpJM<D n o x *#««kbi* jgj«-r *x 

7-<^^S!*BS«illJSWiRI0^-/^^*fti, 7-f^ 
CDF ei^ 9 

[0043] <«» • &m>m&mmmto&vtmmv 
[0044] sr. u- h«*Ka«cjs»w 

20%<DO it 3%CDH 2 0*5J:?>'6 0 0 p p 
m©NO*Ml, N 2 5cri 0 0%iWc^M, 1 
0 0°Cr3 O^IBSIBlSltfc. 3 0^iIl^CN 
a *teTfi«:£ 3 5 0 -CtcMS L/cf* 
K k 20%©O I £3%CDH,O£^?rU N^CTIO 
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[0045] CCDi^, mffiMRVttmtCDT" < -Hfr 

com^fi i u < mmiM^m> & b & i \ 

[0 046] ceo, E»#s^ O/cftffio^iSWR 
[0 047] EK^^^VXOfcWB©^ r -f -■tf/l'Wtf 

zmtmy jfrzmw&fctevzimm (h) 

fi£^:^**u-h&{bjifi£Ufco «t*j, 7^;u* 
Ma=^f^>l^- F»{biiff <fir/h • L) , 

**U-h8feA« • L) 

i^gb/cBf, Ma=e -M^^S^^^o 

[0 04 8 ] KicoiiKcc^^r^fen/cSittwa^ 

bWtiti&&&$)3 0%fa±.btc o Ctl\Z> N 
Ox»*S»JOZ r0 2 tc»*3nfcNOa^ ^f*-f+^ 

^-cmft»{bSiJtOTSSti^J:<iKf#, ^-f+^U-h 
[0 04 9 ] 

[HI] N OMm\<DN OxKBt^tt^T ^7^t* 
[02] *^©^^--^Sf^^bm7^^^-«: 

[H3 ] mmmRVfomtvr 4 ~vjm#xmtm7 
4 & zmsmtortj* 4 * * h ^{bji^^r^T ^ 



(6) 
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[HI] 



1.00E-05 
9.00E-O6 
_8.00E-06 
^AOOE-OS 
| 6.00E-06 
5.00E-06 
I 4.00E-06 
f 3.00E-06 
\ 2.00E-O6 
" 1.00E-06 

aooE+o^ 




ZOO 300 400 500 



600 



[H2] 




IH3] 



>25 



33 



K 0 
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(51)Int.Cl. 7 

F 0 1 N 3/24 



mm* 



F I 

B 0 1 D 53/36 



1 0 4B 
Z AB 



F £ - A (## ) 3G090 M03 BA01 

3G091 AA18 AB06 AB09 AB13 BA13 



BA14 GB05W GB06W GB07W 
GB09Y CB10Y HA15 

4D048 M06 AA13 AA14 AA18 AB01 
AB05 BA02Y BA10X BA14Y 
BA18Y BA19X BA30X BA31X 
BA32Y BA33Y BA38 BA41X 
BB02 BB14 CC47 EA04 

4G069 AA03 BA05A BA05B BA13A 
BA13B BB02A BB02B BB04A 
BB04B BC01A BC03A BC08A 
BC09A BC29A BC32A BC38A 
BC42A BC43A BC43B BC66B 
BC69A BC72A BC75A BC75B 
CA02 CA03 CA07 CA08 CA13 
CA14 CA15 CA18 EA19 EA27 
EB12Y EB14Y EB15Y EB19 



